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(54) ORIENTATION TREATMENT OF ORENTED FILM OF LIQUID CRYSTAL DISPLAY ELEMENT 

(57)Abstract: 

PROBLEM TO BE SOLVED: To maintain the cleanliness of stages 
and to easily execute the orientation treatment of an oriented film 
without contaminating the oriented film in an orientation treatment 
stage by irradiating a surface formed with the oriented film 
consisting of a photoorientable polymer on a substrate by using a 
prism which releases light in multiple directions. 
SOLUTION: The oriented film 22 consisting of the photoorientable 
polymer is first formed on a substrate 21. When the oriented film is 

irradiated the light by using the pyramidal prism 23 to refract I St f - ;, 

incident light in the multiple directions, the light passes the prism 23 | JL. - ; : — 

and the oriented film 22 is irradiated with this light at a specified ^sj^'i"%u^' ' 

angle, by which the oriented film is oriented. Prisms 23 formed to ynrnmnrmtL •■, 

prism shapes including polygonal pyramid shape, such as triangular . J ^^mS Pm^^^^ ^ 

prism shapes and quadrangular pyramid shapes or the shapes in " 

addron formed by cutting the front ends of the polygonal pyramids 
or the polygonal poles, such as triangle pole and quadrangle poles 
are preferably used. Polyvinyl cinnamate, polyvinyl 
methoxycinnamate, polyimide, etc., are preferably used as the 
photoorientable polymer. As a result, the orientation of the oriented 
film with just one time of the photoirradiation is made possible. 



* NOTICES * 
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CLAIMS 



[Claim(s)] 

[Claim 1]An orientation treatment method of an orienting film characterized by comprising the following 
A stage which forms on a substrate an orienting film which consists of photo-oriented polymer. 
A stage which irradiates a field which is said substrate and is provided with said orienting film using an optical 
refraction means which makes light emit to multiple directions. 

[Claim 2]An orientation treatment method of the orienting film according to claim 1. wherein said optical rafrartin 
means is many pyramid-like prism. 



[Translation done.] 



* NOTICES * 

JPO and INPIT are not responsible for any 
damaps caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the original precisely. 
2:**** shows the word which can not be translated. 
3.1n the drawings, any words are not. translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 

rFidd of the lnvention]This invention relates to the orientation treatment method of the orienting film which is 
applied to the orientation treatment method of the prienting film of a liquid crystal display element, maintains, the 
clean nature of a process, and is easy to carry out. - . 

[Description of the Prior Art]The usual liquid crystal display element has the following structures. ' _ 

r0003]The predetermined interval was isolated and it has countered, and also a transparent electrode layer is 
formed on a lower substrate, it is, and the orienting film (alignment layer) for the orientation of a jiquid crystal is 
formed in the upper part of this transparent electrode layer., And the liquid crystal layer is formed between the 
orientine films on said and a lower substrate. . . .. 5 :....;.„ ,<,.,. it , 1|iv . ,. ^n^v-t 

r0004lln a liquid crystal display element which was mentioned above, the arrangement of a liquid crystal qlianges 
with the propriety of external voltage impressing, and the light of the exterior which flows into a; liquid crystal d.splay 
dement by the array change of such a liquid crystal is intercepted and penetrated, That is, an e!ec*,c field will be 
formed in a liquid crystal layer if voltage is impressed to said transparent electrode layer As a result onentat.cn of 
the liauid crystal will bevcarried out to a certain direction, the light which flows into the' inside of the liquid crystal of 
a display device by the propriety of the orientation of a liquid crystal will be intercepted or penetrated, and an image 

will be embbdie'dlbSSS^i^i^creen film. ...„' s . t , w . Y> ',„ ., .. , ^w*--. ■■, • j ■^'i^-'-<. 

[0005]The characteristic [ like a light transmittance ^ 

according to the arrangement characteristic of a liquid crystal element ] such whose a Morg g element 
is is determined- Therefore, it is dramatically important to control the orientation of a liquid crystal element 

mSlThe uniform oriented state of a liquid crystal is a ^^5$^ ._' 
^ervene between lower substrates upwards simply. Therefore, an bnehting film will be .formed in the upper part of a 
transparent electrode layer so that the structure of the liquid crystal 'display element mentioned above may show. 
roO07lGenerally an orienting film will have a function to which orientation of the liquid crystal element is earned out 
hv carrving out orientation treatment in the stage of the last in the manufacturing process. As such an orientation 
treatment method, the rubbing method has been used abundantly. That is, it consists of a stage which carries out 
rubbing of said orienting film with the cloth of a special form, after forming on a substrate the orienting film which.: 

[OO^Meiod^rveloped these days include the orientation method (photo alignment method), for using light.It will 
be as follows if a photo alignment method is explained based on drawing 1. ■ 
roOOSlRrst the orienting film 12 which consists of photo-oriented polymers is formed on the substrate 11. J said 
nrientinefil'm 12 is locally irradiated using the photo mask 1 3,rthe photo-oriented polymers of the or.ent.ng film of a 
concerned area will be arranged. Then, to other fields of an orienting film, it should irradiate with light .again using the 

roofwAmong the orientation treatment methods mentioned above, the rubbing method has [ that it is easy to carry 
out 1 a simple process, and can carry out orientation treatment of the liquid crystal of a large area at once. 
Hnwever there is a possibility of microscopic particles or fibrin seceding from the cloth of the special form used at 

t-lOWever, liibic ■=> y . . , .. r-, ...J. a„j ^;a«*lK,^ film rr,aw;at nrientat nn maw 



However tnere is a possiDimy m iniumjuuKn. — « — . , . 

+h P time 'of rubbing, and making an orienting film polluting. And according to orienting film material, orientation may 
not become good, and there is a problem which a thin film transistor damages with the static electricity generated 



at the time ot ruDDing. •• • ,. . . .. j . 

r0011lThe clean nature of a process is maintained without static electricity generating a photo alignment method. 
However, since the optical irradiation steps using a photo mask should be repeated several times as mentioned 
above, there is a problem that it is troublesome on manufacture. 

rProblem(s) to be Solved by the Invention]Solve said problem, and the clean nature of a process is maintained, and 
the purpose of this invention is to provide the orientation treatment method of the orienting film which is easy to 



carry out. 
[0013] 

[Means for Solving the Problem]An orientation treatment method of an orienting film including a stage which forms 
on a substrate an orienting fiim which consists of photo-oriented polymer in this invention in order to attain said 
purpose, and a stage which irradiates a field which is said substrate and is provided with said orienting film using an 
optical refraction means which makes light emit to multiple directions is provided. 

[0014]It is preferred to use prism of a form where a tip part of many prismatic forms, such as the shape of many 
pyramids, such as a triangular pyramid and a pyramid, a triangular prism, and a square pole, or many pyramids was 
cut, as said optical refraction means. 

[0015]Said photo-oriented polymer in particular is not restricted, and The polyvinyl cinnamate (polyvinyl cinnamate), 
It is preferred to use the conventional photopolymer (photopolymer) like polyvinyl octyl methoxycinnamate (polyvinyl 
methoxycinnamate) and polyimide. 
[0016] 

[Embodiment of the Invention]Based on drawing 2, the orientation treatment method of the orienting film by this 
invention is explained. 

[0017]First, the orienting film 22 which consists of photo-oriented polymer is formed on the substrate 21. It 
irradiates with light using the prism 23 of the shape of many pyramids of an optical refraction means. Here, said 
prism 23 has a form where make multiple directions refracted and it deals in incident light. 

[0018]When it is made to irradiate with light using such multiple prism, light will pass the prism 23, will irradiate the 
orienting film 22 with it with a definite angle, and will carry out orientation of the orienting film. In drawing 2 , a solid 
line shows the course of incident light and a dotted line shows the course of the light which passed prism. 
[0019]Hereafter, although this invention is explained in detail based on an example, it is not that this invention is 
limited only to the following example. 

[0020]It was made to dry and the orienting film was formed, after coating the <example> ITO electrode and also 
applying the constituent containing polyvinyl cinnamate and N-methyl pyrrolidone on a lower glass substrate. And it 
irradiated with about 365-nm ultraviolet rays, after installing pyramid-like prism in the upper part of said substrate. 
[0021]Where a fixed gap is maintained using a spacer, the two-sheet top and the lower substrate were joined, and 
the empty cell was manufactured. Then, the liquid crystal display element was completed by injecting a liquid crystal 
into said empty cell. 

[0022]It was made to dry and the orienting film was formed, after coating the Comparative example> ITO electrode 
and also applying the constituent containing poly vinyl cinnamate and N-methyl pyrrolidone on a lower glass 
substrate. 

[0023]And it irradiated with about 365-nm ultraviolet rays, after locating a photo mask in the upper part of the 1 
side of said substrate, or a certain field. Subsequently, after locating a photo mask in the other sides of said 
substrate, or other fields, it irradiated with ultraviolet rays in the direction different from the above. Such an optical 
exposure process was repeated and orientation of said orienting film was carried out. 

[0024]Where a fixed gap is maintained using a spacer, the two-sheet top and the lower substrate were joined, and 
the empty cell was manufactured. Then, the liquid crystal display element was completed by injecting a liquid crystal 
into said empty cell. 

[0025]Since the UV irradiation process which used the photo mask in the case of the comparative example should 
be repetitively performed as mentioned above, it is dramatically troublesome. Since orientation treatment of the 
orienting film can be carried out only by one UV irradiation on the other hand in the case of an example, an 
orientation treatment process is dramatically simple. 
[0026] 

[Effect of the Invention]Since orientation of the orienting film will be carried out and it will be sold only at one 
optical exposure if orientation treatment of the orienting film is carried out by this invention, a manufacturing 
process can be shortened compared with the conventional case, and productivity improves. 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 



[Drawing 1] lt is the schematic diagram side which showed the photo alignment method of the orienting film by a 
Prior art. 

[Drawing 2] It is the schematic diagram side which showed the one photo alignment method of the orienting film by 
this invention. 
[Description of Notations] 

11 Substrate 

12 Orienting film 

1 3 Photo mask 

21 — Substrate 

22 Orienting film 

23 : Prism 
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DRAWINGS 

[Drawing 1] 
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[Drawing 2] 
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